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NOVELTY - The beam homogenizer has two reflectors (1106,1107) that 
split laser beam so that rectilinear laser beam is irradiated onto the 
substrate to be processed. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) Laser irradiation apparatus; 

(b) Semiconductor device; 

(c) Method of fabricating semiconductor device. 

USE - Beam homogenizer for rectilinear laser beam formation in 
laser irradiation apparatus in formation of thin film transistor in 
manufacture of display devices (claimed) such as active matrix liquid 
crystal display (LCD) device and electroluminescent (EL) display device 
used in portable information terminal including portable telephone, 
electronic notebook, personal computer, video camera, head mounted 
display, (goggle type display), car navigation system, car stereo, rear 
or front type projector, digital video disk (DVD) player, compact disk 
(CD) player. 

ADVANTAGE - The reflector made up of cylindrical parabolic mirrors 
can be adjusted so that the reflected laser beams reach the same area 
of the surface to be irradiated, thus the laser beam is homogenized on 
the surface to be irradiated. The use of reflection type optical 
system, eliminates the problem of deterioration of lenses due to lasers 



which occurs in transmission type systems. Also the reflectors can be 
easily repaired thereby reducing maintenance cost. 

DESCRIPTION OF DRAWING (S) - The figure shows the diagram of laser 
irradiation apparatus. 
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Abstract 



PROBLEM TO BE SOLVED: To solve the problem of a linear laser beam, having uniform energy used in the 
annealing process of an amorphous semiconductor film where a long linear laser beam is required for mass 
production, a very expensive optical lens is required for forming a linear laser beam of 600 mm or longer by using 
the conventional transmission type optical system, and the length of 600 mm corresponds to the length of one side 
of a large substrate for mass production. 

SOLUTION: The problem is solved by using an optical system comprising reflectors shown in Fig. 1. When beam 
splitting reflectors 1 106 and 1 107 are used, a linear laser beam having uniform energy can be formed through an 
arrangement consisting only of reflectors. The reflector can be machined very easily, as compared with a 
transmission type lens and can be manufactured very inexpensively in case of a large scale optical system. When 
the optical system is employed, a linear laser beam of 600 mm or longer can be formed relatively easily. 
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-gg©u— tf7^-;Ko^aEt«tci^aYtsnfc 

[0 0 2 4] L^L.&#i£>, f S6 O OmraKi©^ 
OU— tft'-A*. «3tE«f9T?*Lfc3t**S-tO*Stt 

>Xl 2 0 8©iM Xfc 6 0 0mmi< £©J: 
"5ftU--fXOU>XO«»tt#1if»cSS<, lftT'lMR 
ifi<U SfcU->X©^fcigc:^^i^e, HflHfc-T 
*©#EgiT<&-5. 
[0 0 2 5] 

[Si*»fttSfc»©fg:] *%BJ«. _tE©*g#© 
U-ift'-A^JBft^©«j££T^TKI*a©## 
t>©T*«. l»Ei(lriE*»-r^TS»SC© 

^®U>XlC«fcSiRII<D^S^*t«?^Stl 
3. ifc. 7t^©A^t:feSiliCcDU>XJ;0 ! 6)SW 

0. ^<75U-if t*-A©SR{bfe§at^-S>,, £fc. 
■ISE©HI*S t>ra«FK:*#l*n-5 «fc 

[0 0 2 6] **gHtt»fcfi«*©U— !ft*-AJCW^ 
^{C&g^2 5 0 nm£(T(OU— if b*-A*^ 
ii^;<DU>X»C^x.-5^^-iJ«#^lc±^t^^ sit 

SiliC©U>Xtt. ^Bcon-^^ >^«^i§coc 
tU>XC0l*3a5fCiT-»«^BL^OT-. ^jlSCC0U>X 
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[0027] m i \z*f£w<Dmvti'--*f tr-Ajgfi£ffl3«e 

[0 0 2 8] £"f, ±®B*Ift9rr*. tfSBSSl 
1 0 l^SttifcU-lflf-AttHl'K ^W^^f^J^e 
Jg^nSo £"f, U-lf K-AttftHllBltl 1 0 2 1 
1 0 3K±046**n*. HOflWctt, IfRSMl 
1 0 1*»6U*U— !ftI-A3J«+»K:**^»*KJ4j» 10 

[0 0 2 9] tf5SfiS*^asi^— If If— A©#« 
KioTtt, WIBU— tflf-A<0 1*|Rl«)*St£*LT 
feck^. ft^H^l 1 0 2 £ 1 1 0 3\Z 

SxU^HUA-W/OtkttHMttt* 0 3£:-?-<0SmB0<0— 

ftfttt 1 3 0 6 0-«SWEtt*« 1 3 0 6 £^tf ¥® 

tamA*fft^w»»a-e:fcmE4S[«« i 3 o 6 <d— 

[0 0 3 0] **98<03t**tt* ¥®^> ft«?B», > 

So 

[0 0 3 1] ifcfcSnfcU— if if- Ate, 2-r>cD 5 FH« 
1 1 0 4<h 1 1 0 5 tfcctoitRflo^u >FU*;po 

tt«®«T*ricSnfcRlrttl 1 0 6l:A«tS. 1MB 

0 6<DJgtKte, |H]yU>H l J*;H/>X7l/^Hifi^ 

fflffiOJB«c*WJ:S. 2^©¥Iil 1 0 4, 1 1 30 
0 5H IS^SnfcU— tfbf— A*E»«1 1 0 6CE 

2oo¥®ii 104. 
[0032] ei*«i 1 0 6£«js-rsffiSc<z>i^<&>' 

nT^SBJgH RWftl 1 0 7*K«L&**ofc*fr 40 
<DiE«I^U— tftf-A<E>3£&£, ME3tBSfc^3b*TlE 
e*rS»Rgit® 110 8 tXf-y 110 9 ^LT^ 

So 

[0 0 3 3] ft«Stt©ji^©ffiltttiftftB©JgfCJ:o 
TfttSnS. ioT, £1*^1 1 0 6 £Jfti£-rS->'J 

> f u * )v<Dimm^<o^ti^n<Dm^<D^M^:m^ \z 
ggtfc^u-— if tr— a<£>, fi^facox^;^— ma<Di$ 

-fttfftStl*, Ji»B + <0KIMfcl 10 7H Rtt« 50 
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110 6 £H«<&*><*re*S. RSJftl 1 0 7 \Z£0. 

ix-iftf-Att?ffis<DStt*ip3^ffl^f^nso 

[0 0 3 4] ±E«»ffl(D->U>HU*;K04l[«ffiftT 
fclSSftfcElrtfcl 1 0 6<&«£B3t::»-r. i3*, 

1 3 0 0H 2^yU>FU*M»fil3 0 
1 , 1 3 0 2 St^Tl^. — j&K»£tlT^S<£-5 

ia**ftBits»«tftH m3<D$:WT^-?<ko\z 

5tSrS»S-&SCi:^T#So B3 4>®^t If 
t:-AOiifT^[^^**ro '>U>HU*;K7)iS[«Httl 
3 0 l©K»H*«fib«:H»««*l 3 0 6Tib 
fco tttt 1 3 0 6 t«HBS^ U > F U *;POft«ffi«E 1 3 

0 1 itttWM^tlSo WBtt«»©«jSltt, jA 

1 3 0 4l:fiiLT*0, U— If If — A*«jft 1 3 0 41: 
Dt^WJ:^:, '>U>HUMO»»ffl*130 1 
c^t si/- tfif-AcoAW*r5]*«^o *MB;tt«*li 

3 0 6 0»»#&lt«fcTfTtt*l«*^U-1flf— A* 
Ait^tnH ^1 3 0 4£U-1ft:-A£*3££i±S 
:<h^T#So 

[0 0 3 5] y'J > HUM0iS*Iil 3 0 lfr*><D 
KStStlfcU-^f If— AH SIWI1 3 0 3T, &S 

i 3 o 2^6ra«^sit*nfcu— iff— At>, wib-> 

U > F U 1 3 0 2 i 

3 0 5T, t^fcAMSnft*, *J«*tB 1 3 0 3 T? 

SMfcffift 1 3 0 1, 1 3 0 2 2*0) 

If bJ-Att, Slitffi 1 3 0 3CT1 

-Tfefe^, Slltll 3 0 3KT, I/— tftf-A^- 

ftsns* 

[0036] bi offliffiBK^^Tregrrs. & 
Jrtti i o 6*^RW*n/tu-ife-Att, sstaai 
io7i:io, Eif^i i o 7**«-r*a»©>^u> 
Fvxji&mmw&^n^nom&jzmytzn&o 
*fto«ja^*3t*nfcu-ifif-Att*n-6n« 

sait® i i o 8IztIrI-««»cj£*«*. 

<7) U— if tf — AO, ffifi:£ft<ox*;i^— »*G>*5— ffc 

*^sns. s«ii 106, H07I1 ^n-?n± 

^LfcWMOt>OS«-3Tfcl^fll©fS*l**fct 

h<o&$>2>* zn*>iz^>^T\z, nmmizTWVKm^ 

So 

[0 0 3 7] l^«*#tfSt, 1 0 7»4«* 

CDU-if tf— A©jHffi*|pJti5WSX*;^-^— <t 
S-TSfeoaOT. U— If £— A**€r<ifcfc-rSiE* 
ttftH. £oT, M^l 1 0 7<Dftto0fc. m$k<D¥- 

mm-nffi&znrcK&mi 6 o 1 taeti. ) *jb^ 

a6S£<hl::<£9, U— If bf— AOX^J^- 
{fcT^So S»»l 6 0 1 i:HLTa£lT©*««T# 
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[0 0 3 8] Sltt 1106 ^RStg 1 1 0 7 ©<fc 5 

[0 0 3 9] *^<DJt^C«fcO. ft£6 0 0mmj® 
©iggtt©^— !f b*- A ft Jgj£-T5 * 
"bU"fX©*:*<«t*E*t«ttt. Mil 10 7TS 
*. Kttftl 10 711 H2fcjSL,fcfiE*©3t**K:& 10 
l>Ttt» ■>'J>H'J*JH'>X7W 1 2 0 2ai, -> 

u>h*u*;n^>xi 2 0 4i, ->>j>hu^;h^>x 

7K 1 2 0 2bi, ^7*1/7 hS"'J >Y^ii3)lV>X 
1 2 0 8iK«St5. fi£*©3fc**KT. SS600 

Vv >'J >KU*;H^>Xl 2 0 8©iMXft6 0 0 
mmggl; L & ttftfcffc 5. ft lr» d <h ?> , w$.<n v-*? 
fcf— A©fiR<fcK::&H-5R*Hftl l 0 7©«tJ»4**TT 

[0 0 4 0] ttOKWiCRLTft «*OI^— iff- 20 

flflEteWRttfcKlHLTtt. fSe*ttfflbTV»*i 
SiBa!©l'>X*«orfe*tott«r». fcfc'U 

-T*©fcMFi;L<fcH. 
[0 0 4 1] fi£#l!©5fc^?&T, *fciSS«&t>©f4->U 
>H'J*;l/TW-f U->X£, ^XUy h->'J >KU#;P 30 
l^XTab-So ioT, ^tl^>©U'>X©^*%BJ©^ 
tltix.tfc«tt) t {Sax Ht^ftt^i, £ 
n*«l*tt©U~ tff-A©fiR<blC«!^S^pJ^©S* 

I^il 1 0 6t5Mil 1 0 (fcfc'U £ 

sttti i o 6^sst^i i o 7 tEnscawftjRfc-rfi 

T^-To ) ffc©K*HBti:. ^®S©U>XfcB#^^.T 

[0 0 4 2] *%iCfcUT, U— !fb'- A ©*$$** 
+#T'&*U4\ U— ?fb'-Aftffi;*:-r£fci6©. 
ItMil 1 0 2. 1 1 0 3«&g&H. Sfc. U— If 
b-A©AW2fftft£H-f3^5a<&<^^, 
U— tf^lg^©t>©^16tiTU— tfb-A©A*WlSj 
d^MT^SJ:5(-^oT^^^tC«. ¥®&l 1 0 
4, 1 1 0 5f&B>K&fr>. -T^fc^. tfb-Aft{£ 
^-r^fcJ6©7fe^^t. U-ifb*-A©A#t:£fift^H 
^-^^^^©^^fi^^lCi^TLfci^MTJi/cCU. 50 
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[0 0 4 3] *3BE©3e*JRfcffi*£to1**U--!f*iK 
ff*Llr». ¥*#«t£LT!l*gtftfliHfc»^. ©iR^ 

ft**u fflvj*^— v&mmvwtv—' tff-A©is 

lH6 0 0nmKTT-*5;t*5jfSLK Z\(D&5ts. 
V— tfbf-ASrmru— tfSSSggfCfcl, «Atf. 
VU- tf, YAGU— tf (SSPlifc) . *f?XW-~ tf (API 

[0044] ^©s^T«sfc*^ai^«ff 

■*ffgiiStbT. mz.l£. YV041/— tf (SSBSE) . YLF 

[0 0 4 5] ♦fgflOlOtt. SIMlC^^Ti^lC 

-f-tf-e*oT. WEb*— A^^-flftt. b*-A#fiJ 
TSKJt&ft 2 -p#-r d i £#«4:T-5 b-A*^ 
^-fifTi&So 

[0 0 4 6] *369!©<fi© i «RBI*B»C*J«r»T« 
tt f Z fttt -T 2> U — tf b* - A ft JgfiK f -5 £ tb © bf - A * ^ 
S?:J--f if ^> T, WE b'— A*^^ if b*— A# 

ta-r*s*rttft-2'p#u. wERWtstt-ftn-fmtft© 

*<»«©— «ftl»EiS««lft'&tl¥BtSit*:^ 

i«»'¥ff8Pft$-&&iWE*««©-«©«i<iu»c-a 
[0047] *%w<nm<Dmm*, «bb4*b»c*v»t« 

^-flf-efe^T. BffEb'-A* ; &>?^-'f -tff4tf-A5> 
«mWi^2ofU fJESIti© l o««g:©M 
WMT^fig^tlT* 0 . lttE«»©Kl*ffiOflEa© 1 ~D 
tt. 45t*H©-gPftmiEte^ft^tr¥MiSiS^*ffil 

u iwEs»«[©ffi©i-3tt, asofittM^n 

[0 0 4 8] b'-A*: ; e> J ^-1'1f©5!H^(-ijt,iT. StfE 
if e-A©fiStt6 0 OmmgUiT- 

&z>}ii:ffim<nmm\z%)m&< i^-ifb*-AftBiWT-# 

[0049] *mw<vmv>m&uz, temstwiza^Tm 
«i:»trsu- tfb-Aft^-r-sL — ifmsi&wv 

c&^T. U-if^iSgit. «*©EWiBT?«J«*nTV» 
^.b-A»fi|-r-5S^ft2^tft^L, WE«ffc©K 
«-®©tt.#© 1 &«»«©— SSftfJEft«)l8ft-&tr 
¥ffitSa!Q:*l6HCiFfTiW&**fcj»E»*«©— «© 

Kii»t-at* - 1 ft#® t-r-s. u-ifsswss-c 

[0 0 5 0] *%?«©ffi©^fi£tt, SPBItSfC^tiT^ 
U-if b*-Aft^TSfci*©U— «fKJ# 

n^^-©b-A»tt-r^s*f^<h, «sc©¥S^t« 
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«&©ks*®©£.«© i tkVom<D~®$:min®} 
©-«©»< ttM-K-ar* z. t s»itT5 u— tfsa 

[0 0 5 1] V— !fJBit«E«05BWC4J^T, 1fflE*tt 

[0 0 5 2] W>-1f JRttiRB089llC£fr>T. I»EU- 10 
■yfcfRStt. Itv'VU-lf, YAGU— y. 

[0053] v— *fmamfs<D^m\z^x. mi&v- 

•yf&SSite, YV04U— *f, YLFU-— If. Ar V— *f ©<^-f 

nfrT-3bz>tmmm\ztt-T2> i — -ye— a©x*jm*- 

[0 0 5 4] *»K©ffiO««tt. «S»*ffi±fc**# 

at. ir'-bmmmt. y-hmmtziz-rz^mitm 20 

[0 0 5 5] ±Btt**i5Jbfci|MIMMt£. y- M6* 

at. y-h«st*#-r**»flts«©fp«*j£H* 

JfiWCTWKEbfc. 
[0 0 5 6] *SfiiJli©ifc©*j£tt. S«±(CTFT£tg 

*8ft:R*Mf5lSt. U— yif-A&B££l** 30 
Xg £ . fflC 1/— !f f - A £ 2 -p © -> U > K U # )1<DWl 

as* $ n& HfrtE u— y f- a oitff^rs] £»&© 

ff- A U > K "J *JP©ft«jffi*-r«J«4n 

&2t3©fc'-A#«T5£3#MfcT$i'i!lU £ <=> Ktfiij 
Sn^WIBU— !f e-ASrfcJ&SJSKlT 1 ^©gS#©l/ 

l/-tfb'-A0i^M-»$^^- ffc-T^Igt. Atr 
E#*BS¥##Bi;W&j£ $ nfc iaE*«£x yi; 40 

tit. mft&mm&^mfrmcommzwsmtiimsimz 

[0 0 5 7] *5l^©ffi©«fig«, g«±KTFT£^ 

vtc^mftgrnvftMumzio^T. x^tzitvma 

Xgt, fffiEU-— yt*-ASr2^)©v'J>H'J*>ll'©tt 50 
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WIS yb*-A$«S5:cD->'J > h* U*;K0 

shmu *6K»«*nfciwiBu— yf-ASrfeBB#t® 

l:T 1 o©»tt©U-!ffcf-Afc£jSU TfflEttJRttiS 

EJHss^f-fKKii/. mfe#¥^a*##a©« 
ffi*ittE*w«#®»c— as-a-sxet. iiesttou- 
yf-ASMSt^-fr&A^WET.y— 5>t«Bu- yt 

-AfC*fLT«J#ttfCjfe^$i±, fflE#^l»A¥i»^R 

£u— yrx-ju-r&xgt. ^tts^t^att 

[0 0 5 8] *^BJ<Dte©«fig«. S«UilCTFT£f£ 

¥SM*Mt5igt, yt*— A^fi^s-a-* 

lit. WEU— yb*-AS2 0©->U>h*U^;P©it!C 
^S&Sfctt. 2^©$$W&K£0&*-r£X;gt. 

ye-A£ia&©->ij > Ku#;p©^®&T«j&£tt 
si-© tr- A»«-r*R*rtt ta«©spiBitT?«j«* 
n^.^-©t*-A»«-r-s.sit^{3T»s«jb. 

WStlfclWEU— yif-A**i«»ffiCT 1 ^©n«© 
U-iff-Al:ML, *9E»figltffifc*3W-5WE^« 
© U— y t*- A <Dx.*)l>#—ftl5&m— {bf -5 Ii t . 

fc««U WE#*iBA¥**a©«®*WE»B8j*ffi 
K-gc£i£SXgt. »»E*tt©u— yt-A*»H*t* 
HEX -t— v £ WE U— y f— A izZf L TlS*f 

-rsxgt, * 1 1 1. c i ^ #st 1 1 sftsiof 

[0 0 5 9] #51 BJcDftf} ©«(&«, S«±{CTFT*^ 

#*#Bts»j«-r*xei, u-yt'-A^^^^-iir^ 

xgt. mteu— y t*-A^ 2 ^©->U > h* u *;p©& 

st^®^T*«fig^n^m-©t*-A^tij-r'5s#t^ttt 

St©¥®^T-^$tl^»^-©f-A»«-rsSM^fC 

$e.tc»«$n^HfjEu— yt'-A^ttBiif 

SfCTl-p©^«©l^-yh*-A^^fi£L. flftEttJHft 
StciJtt^tfrE^wi'-yb'-Arox^^-^^ 
fk-r^xst, BtrE#m^¥^a*^fig^nfe 

^®*WES{Sj#ffi"c-aSii-SXi§t, b5EH^©1^ 

-ye- a igxr-y?r»s u— y 

t'-At^LTffl^WfC^aE^-ti-. h5E#¥^S¥S* 



( 

15 

[0 0 6 0] *mW<Dttl<Dffif$.U. IjglCTFTSrg 

¥mfcm&]&8.-?z>T.&t, v— tft'-AS-fg^s-e-s 
iit, »ew- tftf-A&*g#©v"j >HU*AO* 

•I b . S 6 S tlfcWB 1^— tf tT - A *«RBltlf IC 
TlOOtttOU- iftf— Afc-&J*U ME«tM4t®K: 

*sttsffir!38M*©U'— tftr-Aox^.;^— 

f - A * H8*t£ & *» & USX r— V s * WE tf M- 

[0 0 6 1] *fgtE ©<&©«)&«. 
-Slgi. ME I/— tf fcf— ASfcScOS'U > h* U #;i>© 

m©¥®^T*figan2»m-ot*-A^#j-r-s>si*^fc 
t#mu ae>t»sijsnfcWEU'— *ftf— A*SEBgw 

®CT10CStt©U- tf tf— AK-&I5KU itetiW 

Miz&tt*1ttiEmVi<z)i>— if tf-A©x^;i/^— 
*®s(WiE»Ha*tiSK— ss-a-*ist. ME^tf©!- 

-it* tf- A * JIM $ <=> ME X t— v 5 £ WE l" - if 

[0 0 6 2] ±E3fiMtcE«©U-— !fli-A©«fi8 
«, I^yVl — +f, YAGU-lf. ^f7Xl/-fOUf 

«3^iKc»f si — - !ffc*-A<Dx*Ji/* 

[0 0 6 3] ±E3EWCE«OU— tf e-AO*fi» 
te. YV04U— tf. YLFU— tf, Ar U— If ©t^Tn^-C<& 
•S t^*«IK»T* U— «f If— A©X*JP=1F— 

ift^©-e<fc<^. 

[0 0 6 4] 

[^©USS©^®] $1*. SS<t L-T 12 7X127 
X 0. 7mm©**7X»« (n-x>^l 7 3 7) £fl§ 

*-r-2>. c©s««6 o o-c*-c©s^-ca&n«^^ 

SJiiffll£5 5 nm©i?a»w^M-r-5o f&Kki. *fCXA 

[0065] ±e«som^, 4 5 owmmn® 
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a* KTintMiDiifc-ra. *iett*s»iiito* 

-5 t SI* 5 U — tf x ;?.;Mr- K tt L T $ tits. 1/ i © 

ME®lfi©*iSt©?gSttl 020/cm3^- 
— ^— d^T. 1 O20/cm3£te. 1cm 

3&fc o ctKsHM^** i o 2om&&?z> £ ^ 

[0 0 6 6] **SS0*JT«. U— tf36«»ibT, ?A 
^lfc«L 3 3 0 8XeClx*->V tf 

10 iffix^yvv- tftt. wav— tf-e&s. me 
i+->7i/- tfcg^x*.;^— «, i 5 

OOrnJ, ^SiSStt 3 0 8 n m, ^*Ji 3 0 0 

— tf © i ^rt ©x^;p^*-asb«. ±ioxa 

1*3, »SL<tt±5X£J[|*iKiR*-3T^*a:. fr*S 
[0 0 6 7] d dT3i^Tl>S U— tf X*^-©^ 

«, «T©<fc5tc£«-r3. -rfcfr-s. s«it$c*fls«- 

LT^*MM©U-lfx:M>*— U 
20 ^-©»8ra©^/jNX^;i/^-*fcttS^:x^;i/^- 1 i:ME 
ft £ © M * % T* ^ L tz t) © T- * & „ 
[0 0 6 8] MEmCMTS tf tf-A©B8Sttt. X 
5"— v*l 1 0 9±T-fT^. 1ft:-A©tf>h«ME 
K*SK^3«fc5K:WI»r*. fcf> h£lE5£fc-&fc-t!:£ 

[0 0 6 9] *t\ 1 102il 103i©f 

n-€**i©«u&£— t^t. u— tf fsnsi i o l^stu 

fc U-tf t*-A©te^:*fT-5„ $ St, 2R©¥Iil 
10 4. 1105l:J:D, U— tftf— A££S*&1 1 0 
30 6©-Pfti:iAtl.. SWil 1 0 6©f«1*£?Ks!g-r 
•SCttCtO, ftlKIl 1 0 8 £«l?«*ft0>U— tf 

if-A©***»afi«*«tffir*. «tt©u— tft-A 

fcfc'U £#*S|1 1 0 6 £&!?St« 1 1 0 8 <h 
©3t^65{SSI«, Bf^©!ESIfcifflfiLTfe<. C©Eil 

[0 0 7 0] «#©U— tfK-A©*Stt-£fi©X 

^^^-^flJ^HS-r-S. ^S6tc. 1 0 

7 ©<®#^liSf -5. C©<h^. ttfigjtSl 1 0 8t?. 
40 V— tf If— A75il*©^tC^S«fc-5(C. *5i5^A^iPS 

i:. U— If tf— Aa«»flgSt®K:i5UT 1 *ti^e>/ftt^ 

±E&KU-lfk*-A£!SI*U *©U— tftf 
-AWMWif^ia^-S. feb. tfX-T^IEStK&oT^ 
^£(tn«. U— tf b'-AWK^Ji, &.5#;fij£t>ofc 
t>©tfe-5. -T^*5%. IM1 1 0 7T-»fUanfcS 
gC©U— tf tf-A^feMME 110 8 JCT^tC 1 OtC 
fi7S:oT*3e.-r. ^tf-A*i-e#T^^Vi«lii:Ji 

50 sS^L. ±e**©u— tffc*-Aa<-e^3fc-tfi^KS 
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tzK>-£o&OlZ-?Z>. Mil 1 0 7 <£>m&<Dfr<Dffl& 

fcf. 7.7— it 1 1 0 9CQii5££?&!lf^-f -5. 

[0 0 7 1] tff-Arox^^^-^fliCDJ^ 
-tt£ig«6-5£«, X^-v^l 1 0 9©iS5£<!:£*t&l 

i o 7 <Dm%zfii®\zmm-?z>t£.^. ^©i^i:, * 

©T. ^^iCffl^lCPST'^S. 
[0 0 7 2] fi£5t5©7fc^te, ->'J>K'J*;H/ 

>X7K, ->u>ku#;H'>x. yyu-^h->'j> 10 
HU*;n/>x, =9-, x^-^t, nvtou— tfb 

[0 0 7 3] HifflCt*^, *^BJ|c,J;0, 3tf|§S 

[0 0 7 4] I — -iftf— AOJBJtttfclAHt. 01 (C^L 
tiTsT—V 110 9 £:£l$©:£frlC^;*it^fri=>fT 20 

<J:t>. fea^c^OS^H I*M-SS2 0 0mJ/c 
m2~ 1 0 0 0 m J /cm2©teBtr$>-5>. ^©JT. b— h* 
igM*©U— tfb-A©4aiHfr9 0%*gg?&L<«^ 

ne^±T'S irJ c a & o 5 «b t? ® * *> © t , 

[0 0 7 5] U— »fTn— ;i/XS*i*!7-r 30 

XM©^II^X:/l^£feirr3£<tfr*T-i*.5„ h5IB 

[0 0 7 6] *^Bj053t^tt. SS6 0 OmmJgx 
U— »f b-A£^Jif;:f£ D ih-r £ tfrtritS© 
AMlO^-f >Kffi*&tT©K:jgLT^-5. U- 
■!f«S«tt, tfK-ASiRfcLTfcX^Mr-* 
gfr*-f-#£5;*:lii;>j©fc©£&5. j£J»&ai*l4«ttU 
— tfK-AOfiWi^U— tfb-AWjgfiKfcJ; -5.fr. 40 

[0 0 7 7] ±W.<DMT-itU-*ff£Mm\Z3L*z/-?[s- 

ffiliCU- tfb-A©X*;P*-fr&<ffi*iK£*l-&© 
IStLT, YV04U— If, YLFU— !f, Arl'— !f&<!:fr 

[0 0 7 8] ±IS©«S|T-tt, #J|i|ia¥*#K£H:#a 50 



[0 0 7 9] 

[*ss«sj] c&ffim) ^wnmomm 

[0 0 8 0] H4t*H16«TKWrS3tt**0«i** 

^i^^Tii. 04+Tfc, 01 tm-ftn&m^ 

•5. 

[0 0 8 1] 0 4*, SWil 4 0 1 tfb— Afr 

0 1 lc^L;£ft^<h£<|wiU^S§ : £51 
-5. Klt&l 4 0 111 g»»l 1 0 6 tra*»Z*«C© 
>"J>l«U*;|/Ott»S«kTf***tl*. g»il 1 0 
6frlHS&©g|-£#T£.& — K*H£l 4 0 1lifl 

SWtl 4 0 1 tA«-Lfc0 + O5cfiPT^UfcU— tfb* 
-Ate, 04+fci8^fc*l?©;fr[6]fcj£a* 

D&fr'Siitro i os©&£#5£© 

ISB'CjAfr^,, 
[0 0 8 2] 0 7 (C, gltft 1401 (VBViOmM&m 

-r. i7n 04 tm— ^F(S]fre»mfe0®T*-5. 04 

MM14 0 lit 4^>©->U >KU*;u©45;feiH 
0 7T-ttffiB&<b©fcJ6 2-3©->>J > 

K'ja^ottttEtfcs^rrsfiitifci 7oo*^oTia 

[0 0 8 3] 07+, -> ij > h* U ajKDJM&ffift 170 

1 1704 ejkAic'b'siMMi 1705 ©—arc* 
7 0 5S2*»na*ti/- ; y-'b-A 

©AS*^i:Sr¥fff'-r-5«i:. WI2U— tf b-Att. > 
■J > H U #;i/©ft$&®jg 17 0 1 fr 1 7 0 4 

itk LTj£fr 0 &fr 5 Lfe U— tf b* 
-A«. 7 0 3{CTfeS^©«LBfCj£*< 

•5. 

[0 0 8 4] ->'J>KU*;p©fe^Hai 

7 0 2fr5EltLfcU— tfb-At)MRg|#® 1 7 0 3 
T*. $>-5#^©^H(CjAfr-5. ->U >HU*JU©4S[^® 
il70L 1 7 0 2fr<=,K*t£*l*:l'~ tfb-Atti^ 

fiStil 7 0 3©^-®^fcS-r-i><i:5lc. 
iE->U>H'JM©iS!Wil 7 0 1, 1 7 0 2CI 
»ffi«H^$laTii-5o cn»cj:0, Slt^i 7 0 0ir 
AWLfcl/-ft'-AI«Iffil 7 0 3(CTi%-<k^ 

[0085] ^mmx'^vtzyt^m^mmLx. m?^ 
te5tm%mv>mm\z'&r>tz.?jmzT. *mwm<Dv— *f 
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[0 0 8 6] C*SS#J 2 ) #*SS«T?tt. 3iMM 1 £ « 

[0 0 8 7] B 5 C*3llll«IT»«t 6**3SO«*« 
T. H5fcjSl,fc3te*JS©*J«tt, S«il 1 0 6£Rfc 

T. HlTSLfc3te¥*£-*©**f"JfflT*S«#©ft 10 

-5. 

[0 0 8 8] H5t, EMl 5 0 1 CI/- tftf-A** 
8t5*Tll HlfciSbfc3t**a:^<Hi;*KSa 
S. 5 0 1 «. situ 1 1 0 6 tBI«K*»© 

v-u^HUA^oftfeSft^si^sn*. swm 1 

0 6*<IH®ift©ill^<re<&£— KW&l 5 0 l\t 

am&t&mmom&fcx&z. h5©«tb. amm 

ft*. g»il 5 0 1 ICAS*UftE*©^EPT^LfeU' 20 
— tflf-AH SWLfct- H5"frfc»V»fc£Bl©:£lSl 

[0 0 8 9] E#t»l 5 0 1 <D£.oiZWmm£thW%it 

ss«Ea-B-Tt>, gwii 106*1401 <hi^#©« 

BJLfcMMM©^t>c^ii^$-ti-n«. Ktt&l 5 0 1** 

Tfc*t)ft^. 30 
[0 0 9 0] **tt«7f*bfc3t**S.«fflLT. «A 

[0091] bush 3 ) ^mmmx\t. mmm 1 slts 

2 £tt»ft 

[0092] 06 iz^nrnmr-mm-t^^^m^ 

T. H6CSUfc3t**©*J«tt. SWil 10 7^1 40 
^TIltiUt3tfI©«t^<Bra^ <fco 
T. mTSLfc3fc#*S*©SinPJET?*S«fl'©# 
^mz-D^Xit. @6ttt>> HliB-fffSffl^ 
*. 

[0 0 9 3] 0 6 4>. U— tffc'-AH giil 6 0 1 
\zm-?2>3iT'\tm 1 K5RUifcft3**fc4<rai;3fcl&*a 
*. KU&l 60 111 Klt^l 1 0 6 tlWiOM 

HI 10 8l:Tl -D\Z&t$.£tl2>. CtUCfcO, 

160K1 s&Ngi i o 7 tmmommzftfri+zc so 
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MI2SW^1 60111 •ttOU— tffcf— 

tfe-A*«;*-r*^a««ftn. -rftt)*,, sit 
guoi «¥®&©*fire 

[0 0 9 4] KWtl 6 0 l©tS^|g€0 8(-Rlt^l 
8 0 0 £ l/T^T. U— tf If- AH £jfttt 1 8 0 0?: 
J*J5£-r*«»©¥ffi& 1801. 1802, 1803 1C 

&*¥® 1 8 o 4\zxm-mm\zmyt-?2>. r 

ftfc>-£. EStil 8 0 0CT, $>Z>¥-miZ£i\,*XU— tf 
If- A©X*;P*-$M&£i9— ftTS £ £#T#*. 
[0 0 9 5] #*i6W;:TjKLfc£*tt£l 6 0 1 H #g 

93£«©»»t»3fcJ60« i ~ 2 x-^LfcTt^^i i Ebicsa 
[0096] «M4) ^susserai ^mammm 

[0 0 9 7] tf^XSIgtCH 3 — ~>^1 7 3 7&m 
V>*. 8frfB^5XS«©it^©Mt-, JP$2 0 0nm© 

6 0 0-C©*H»fc#ft*&*KS2 4l»#m3&U 
Tfr5. 

[0 0 9 8] fcSWi, RTASfei'T^M^ttfc 
J:V». 3 0 6 5 2 ^iifglCfBft©^ 

mx. mia#ft»a#Bi*eftfls*-&T , b±^. *■©» 
[0099] s-r. ^7xas±i;T« («»ja«jp$ 

2 0 0 nm©fftS$IS) ^AK¥«#it« 2 5~ 
1 0 Onm£DJS$T-^fi£T*. #llft¥*#BI«#jl!a« 
3tBI, #ARS9K • ^A (a-SiGe)l, 

#ft*«fl:i£* (a-SiC) E #SSS$ • XX 
(a-SiSn) «tfc£j&*»BT*<&. in^0#IS 

*©0. l~4 0S!ggtft^J:5l:LTMt5i 

A^. #iifti£^®i£5 5nIl]©;p£-eJgfi£-r 
*, > -e-bx, liiiti o p pm^mmyzm^tsm 

•^dr;P (Ni) , y;l/V->i7A (Ge) . & (Fe) . 
nyi/OA (Pd) . XX (Sn) . m (Pb) . 3A* 
)Vb (Co) , 64 (Pt) , « (Cu) . 4 (Au) 
^©M«5c**^#-T*^«. Xt>a 
-hft©tefcWJfe*xXU-ft. A-n-^-ffi. A 

^ttxA - y ^m^M^mmmiz j; ^ T±E«ii7E*©Ji 

5 1 ~5nm©JP${;;jgJ5JcLTt>&U. 
[0 10 0] i^^-fb©Xg-C«. S^^SfflaiCT4 

o o ~ 5 o o xzx i «rma*©*Maasff «r», 
mmntt*mmzmm#£km&mmiz$3itiz>±®? 
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mz&^xmvifrz c ©its 5 M&iz\t z. <nt&Mw\z 
m^K g$^iltt-5 5 o~6 o oxx i -sn^ng© 

mm\z5-?>tty£&T~\*4 8 o cm-nc^o-H^ 

[0 10 1] &fcftfe«^3lf£fflV>Sffc©*Sii'ffc85©0 1 J 

it&BI. *ai¥##I5 2 5~1 0 0nm©J?£ -e^fiTT 
*. -5" Lt. #ftK¥*#BlO*ii»C0. 5~5nmgS 

£J£/&LTfc&t^\ 10 0~3 0 0tl:IS$}lDiL 
£BBbTt>&</>U jSSKfcTkiSt*: (H202) Sr^fri&iS 

^©*^>f?H»*f~#li«¥##M£PiST 

[oio2] £<D&o\zLTmm\zm*mn:m&mTz> 

^ft-e^fST*. £©ja©JSSC|g5£te!&:V>;&*, 10~ 
1 0 OnmSft©P$tCJg^-rn«AV». W^-tf, N i * 
hiLT. Nil^i^utfttMM 

^Cff^&Sft-SfiMS&TtsiS©** 1X1011-1X10 
[0 10 3] ^£©&, tt!§7C*£*#-r3Ji*»#«K: 

fftCbTt). #ft«¥i5#BS©«Sifi#©Mi«7t3it© 
fi£ 1 X 1 011~1 X 1 0 1 4/cm2aS 5 KLT 

*<. tux, n*K:UTS»7=-;u:±*lsafl:oi 
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[0104] jurasu—tfrnataAti. ^wnmowm 
^mmm i ~3-c&ofc *>©t r -a. i^— tn&w 

©T, u— tftf— A©«RSj*ffiT©X^;i/^— ^«^>. 
10 [0 10 5] ±E«ftTfP«Snfc*»J!i¥SI#l«** 

(1X1017—1X1 0 19/cm3aS) ©M«7C*^?i@ 
•T-5. ^JSI, -?-©j:5/j:^Tt>TFT$r^Sii-^>C 

^WM^SKsStS^iOiifStA^fc. ^© 
««E7C#*l»*T**a©— 3fcU> (P) tCJ;^y*-y 

20 [0 10 6] £©@WK:*3ttSU > (P) K«t*yy^ 

y?jrV>if\z&Wt1iV> (P) ©SKteiiS 

U> (P) *d#r*T«*lH*^««f**s::i« t "C 

^-©iss*, mti^mmmmz\ti x i on-i x 

1 0 19/c«3aflE©««t7C*3&»ai«fU*:. C©j;-5ICLX 

[0 10 7] ( jUJStfiJ 5 D *^SS0iJX«, *S£gffl© 

fig|*SM©±®0X$)^. sftfBU— y-*M*fg@©««J«. 
S«-tt-f X6 0 0 X 7 2 0mmK±©t)Ol:feIfflT$ 
•5. 

[0108] D-K7>o-Fil90lA^, h^> 

X7?ti 9 o 2\z&mznrzmmim<Da-#y h7-a 
1 9 o 3&m^T#&&M,itmmtfm.mtEtifz&tiL&& 
40 mmm&£k&mmi$±)£<»m\z^^fcj5m\z'<£^ 

Tf^«-rn«J:V». ST. 75^/>hil9 

0 4T'Si&t)Wi$nfct. yi/t-hf 1905 

«©*&S£f?rM©iug, mz.&3 o ccaflnca&sjw; 

1 906^161. U— i 9 0 7 IC*«^^B 
50 -T-5. -e©&. y— h/t^^ 1 9 0 6 Srffli6-5. 
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[0 10 9] V— tftf— Ate. 5£W$i:1fc<nWWr(:fKhTz 

u-^mmi 9 o ostium. *^a^^gfl^-r^^# 

^1 9 0 9^1-. 19 10 <DW.-klzmWLtzm 

SLfe^MtH0 7 6 0 lffc^K ) 

T-9 OgTF^Kffltf 5^19 10^1, V— 
■Sf«i»*l 9 0 7flK&**iia*®fCT8ltt©U-if£ 
-AKflOlSn-S. U— tftf— Ate, fSfcWCiSfiStl 
fc*«KI»**;£ftS. %¥Jk \ 9 0 9te, TMrSISKSbifc 

[oi io] u— ytf— ysaatai 

9 0 7 K^#>^"1 9 1 1 £{£oTii53H^ 

(10-3Pa) SgK:§K»T<fe«fcH. £fcte. H£#>:/ 
19 11 £#X#>^ 19 12 5r^oTBfMOf?H»,f: 
LTfeiK fJlBf?H«te, He, Ar, 

[0 111] U— tf t*— A£H?J*L<&a* l S. ^ 

^87>^Si«CDl/- If If— A*tJHttSnT^S*B 

[0 112] U— tff-A©BgSt*^7««. ^-U> 
^ 1 9 0 8 tcS«£5Stf, bfc©*>. 77 

^f^>Ftl 9 04*IfitTD-K7>P-FSl 9 

[0113] ^mm5\t^mmm<Dmm-^m<Dmmmt 

[0 114] [*ft«6]#«W©*ifi0!l«Bl 0~B1 
2tr»oTBi^-r*. CClTrte, H^nBOH^T F 

[0 115] 010 (A) Kfc^T, S«l 0 1 iZ\$Zl 
-->^tt©# 7 0 5 9#5X^# 1 7 3 7#^X&£* 
l-ftg£nSA*U?A*^y<SS;tf7X^7^= 
dr -f # 5 X U E <D U 5 X 2 £/B t> 

10-2 0 < CgS<£^ta«T&6*'>i;i6^#!gLT:fct^ 
Tt>At». ttt, S«l 0 l©TFT£JgfijtT-5^S 

e^T«10 2$Mt5. mZ.lt. 7"7XVCV 
DSTSiH4. NH3. N20*> e.f£g?£*l<5&ft;gft; 
ifll 02a£10~20 0nm <$?£L<te5 0~ 1 
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OOnm) . mmzS iH4. N20a»SfP»atl*HMLS 
^zK^k^^l 02b£50~20 0nm (ff^Ktt 

10 0~15 0nm) CDJPS fcgfJiJ£j5£T2>. CI CITteT 
ffiRl0 2S2iifiiLTSbfc^ WiSjSfiiSklg©* 

[0 116] ^b^b^^te^ff^^O^^XTC 
VDffi£fflt>>T^J$T5. SfttftSfll 0 2 ate, 
SiH4£10SCCM, NH3& 10 0 SCCM, N2O£2 0S 
CCMt LT5(6§tcSAb. S«iaS3 2 5*C, K&JE 
10 734 OPa, fonmtl&mo. 4 lW/cm2, fett^felfc6 
OMHztbfc — #, SE-fb^b**{b^*W 1 0 2b 
te, SiH4£5SCCM, N2O£12 0SCCM, H2^12 
SSCOttLTKl&mzmW. ISM4 0 0'C, Kffc 

jE7j2 0Pa, scmm^^so. 4 iw/cm2, mmm&9k 

6 0MHztbfc. dtieoWte, a«ta«a^b**. 

[0 117] d©«k5CLTf^»Lfc^fk^fl:^IKl 
0 2alt ^g#9. 2 8 X 1 0 22/cm3Tr& 9 . 7vit 
20 *f7> : &- l i'A (NH4HF2) * 7 . 1 3 % <h 7 -y ft; 
7> : &X r 7A (NH4F) 515. 4 X*tT«£*« 

(X^7-7"S7TttS, iSS«LAL 5 0 0) (752 013 
lCi5^SX^^>^j$Sd^U6 3nm/mini:jl< . ilS^T- 

[0 118] 2 5~1 0 Onm Mt?$U<te3 0~ 

7 Onm) ©fST*SR«l*tt5¥i#I 10 3a 

te. TifcBI 1 0 2 10 3a £tepfo#£ 

^{fcgftiiiStffil 102a <h&ft;gft;7fc*ft;J£?is©l i o 2 

b^7"7X7CVDSTlibTM> KJ£#X£S 
i H4, N20. H2a>"=. S i H4iH2^V^iS i H4©*- 

40 figT$«>„ t<Df^^ wntmt*mtitmwk 1 02 b© 
[0119] ^lt. teaflsoietffv^ftK*** 

1103 aA^gM¥ifti 1 0 3 b^f^^-TS. * 

<D^s£<h L.T*^^^i8^-r^^aft:^s : &3iffl-r^ 

50 -lf7--;KOlS-CteS-r. U— !f«>HSl*J**t&-5 
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^Sfc©5%JWTKLT;fr><=>U'--- tfTn-^Sff^tf. gg 
S@ ©Sin * B5 < Z £ &T' * -5 ©Til . 

[0 12 0] ^5X?CVDST?*«a*«© 
Jgj£lgC43V>T, KJCtfXfCS i H4tT;Urf> (A 
r) fi£«B# ©»£}&«£ 4 0 0~4 5 OVtV 

[0121] *^?a* { H*t51/- !fiI*tgB£ffl^ 
T, 110 (B) II*t<j;5(:^Sfi#Il 0 3b 

[0 12 2] ^-LT, ^^fffl^I 1 0 3 b±fc»l 
C7*h?X^ (PM1) 7*hUy^77-f 

0 (C) l:St<toi:Stt¥S#Il 0 4~1 0 8S;)g 

02©g-&#X£rfl?(^-5<, 
[0 12 3] C<0J;5&Stt*iftIl;^L., TFT© 
bSHMffi (Vth) fctttrr-BSflSnrpfflStt-S-TS 
^FSE^lTt** 1 X 1 0 16~ 5X10 17/cm3@S©JSft"C 

pMS##-r-5^*6i»7C*fCtt. (B) , 7;P5 

— ■7 A (Al) , #'J£A (Ga) &t'H«l»*»13 

ft*-f;i-> dfe^te-f^x^-K — 

(B2H6) 57-X^XiLTfflH*9$ (B) 

T F T©L^MSffi£Rff^©^fflrtK!RJ6-5;'c#>K:$? 

[0 12 4] y-h«5&Kl 0 9a«7^X-?CVDffi 
S/fcfctXA-y^ft*^, 1M4 0~ 1 5 OnmiLT 
a**^trl6IU*-C*«d6-r*. 1 2 Onm 

©P^T-^t^ba5gK^e»^fi£-r^. SiH4 
t N 2 O It O 2 ^^JJO £ 1±Tf£§S £ nfcgHtgfl;li*BI 

K# L.T^L^&.hfr-S.. £7c, SiH4£N20£ 

nmm* z © «t ? ^{tsib^ajc^^^n^ *>©t- 

ft<. ffi©«^*^t?«fe»IS^mg*fcttag«3itL. 
«. 7"7X?CVDSf. TEOS (Tetraetbyl Orth 
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osilicate) t: OIL SJ&JEft 4 OPa. 

S3 0 0~4 0 OtiL, i«J^i£ (1 3. 5 6MHz) M 

MSO. 5~0. 8W/cm2T«t«^i±T^fi£-r-5C t 

©^4 o o~5 o o*c©^7— -;uc«t»jy-hif6SiK 

[0 12 5] fLT, 0 10 (D) fc^-fiSt, Mil 
MftlHB 1 0 9a±cy-htSS»«T 
-5fc»©W?&&te«SB 1 1 l£200~40 0iun 
10 L<S2 5 0~35 Onm) ©J¥$-e^{£t"-5>. 

flMlTffiELTfcg^b, i&RKJ&DTirBfcS 
^tt = JBtl»ofc*ft©Ji*»6J«**II«jfitbTt>A 
V>. ^ifflS-ev^iBS^tt^SSfwttT a, Ti, WA> 

Mt27c^^m*--&t)ii-fc'&^K*^*n-5„ cne.®! 

#M43$mJl ttX /I y ^ ft* C V D 8H! Ml& i< tl5 fe ©T* 

pmfiTtt^tlK ^mmm-Ctewm* 3 0 Onm© 
ffiTJgfiKUTfeA^b, 6 yy1t*> if 7>7-> (WF 

6) *ffli/>TicvDSt)gfiitt5:tt>tts. 

nt' LTfcy- FSS-fc LTttffl-r<&fc»Ktt«»8Mt 
Wtt©fefet^«2 0 u a cmJWTIC 
t^It^S^LK Vfmm&%L&*%<-?2>Z.i:T* 

30 4 J A^e©^i6e«»©iiA* < ^^«fc^tc4-»iaS:LTW)K* 
Mt5Ci:l:J;0, fiSx^9~2 0 m Q cm^rSI^-r 

[0 12 6] »*ttti*tt.B 1 1 1 fcTafllSJB^ 

2>m&\ziz. mmizxrty?&T-Mi8,-rz>z.£tfBim-z 

TalliX/Vyi'^XCAr^ll-^. X 

affi©T aM©ffitrp£«2 0 MQcntflST 

40 «©Jttrt^« 1 8 0 n Qcm@«TabDy- MlitS 
lCtt^F(6]^-e*ofc. TaNR»affil=iB^ISa«|j&« 
nro<OT\ T aM©Tlfe{CT aNl^l«ntf a*§© 
Tal^tlCf^tlS. Sfc, H*bftV»*«. B^ft 
iffl 1 1©TIC2~2 0nmgS©S$TU> (P) 

cnicio. ^©±(c^fiKsn-5#m»©^*i±[6]±i: 
^wrsr-iu^ v&mjimtf& 1 ©^«©y- h«fe®K 

1 0 9aKfe«T-5©£&fcCc£a*T-i*3. WfftCL 
50 Tt>. KiMtll 1 lttSft^lO-5 0/tficm 
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[0127] #tC. i2ffl7*hVX^ (PM2) 

«fc-£>-7X:7 112-117 S-^BK-TS. fUT, S?S 1 © 
Xy?>if«13SfT3. *£««-Ctt I CPIyf>y 

Xyf >f«^l:C 12tCF4*«H. 
lPa©ff#T3. 2W/cm2©RF (13.56MHz) 

=J) (Ct>2 2 4mW/cm2©RF (13.56MHz) S^Sr&A 

inT&-5. ^1 WX^^>^Sli-©x^^>^3i« 
£St;iWMrin~«Xy^>y£n£RtRS3£ffi5£U 
«fc 0 X >y ^ > P«5 * 2 0 % m m £ FpSJ 5;X 5^ 

[0 12 8] Sgl<DXy3 l >y$a3SK<k9£ll©?-/1 
-^^^W-TS^mS 118-123 *^fi££tl-5o =r 

-rt—&<Dnm\ti 5-30° rfMf&znz. sitters 

10f«oy-hiWlO9a) CDS^Jt«2~4 
CtO, BMka{ta*l)t*»«abfc®tt2 0-5 OnmS 

siyf^^sns i ©7— /t— z&ws® 
*»ifi»»wT— 2 ©j&#©y- 

h«fe^Kl 0 9b^fiK^n-5. 

[0 12 9] fit, ^1©K— tf^&SSfT^— * 

©»tt©*«Ji*»)«lxfcV^^ 112-117 £^© 
*£»U H©f-/t-M^ft5ifIl 1 8- 

si^tsm-rs^uftKH-XMsi x 1 013-5 x 1 

0 14/cm2i:L, 80~160kV<t UTfr 

5. n^^ft#-r-5^^7c*i^Ti smzmtzft 
mm&)\z\$v> (p) sfctttt* (as) &m^z 

d*. udt-BU > (P) Zm^fz. Z.<D&oU<*>Y- 

--/mz&omi (D^m^om^i 2 4. 126. 12 

8. 1 3 0, 1 3 2 Cite 1 X 1 0 20— 1 X 1 0 21/cm3© 

/■s-&<DTJ3\zmf$.zn2>&2 <D^%&y)m®, (a) \z\t 
mm&.ftT'i&'fi'hiz—T-itfe.^fti x 1 on— 1 x 1 

0 20/cm3©ilK®H"tr n M&tf- t 3--? -5^»E#57C#*^Jn 

[0 13 0] £©ISfci3HT. i2©JFSE«fSi 
(A) 125. 127, 129. 131, 1 3 3H*3^> 
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T. '>&< .hfcfitl 0itt©ifl 118-123 tm 

O'^mM'vm. (A) 125, 127, 129, 131, 
1 3 3^MMD£n«y > (P) ©?6K«. !gl©^t>i© 

i»jP(D^t'cfcoT. fifticm'J> (p) <om& 

10 [0 13 1] friz, mi I (B) l:*t±^(32 0i 

^^>^*5as*fT5. X7f>^jsifei^i'' i c px 

1 2©ig-&#X£Jl^, RF1^J3. 2W/cm2(13.56MH 
z), rWTX®7j4 5mW/cm2(13. 56MHz). S.t) 1 . OP 
a-CX5/^>^$:ff 5. IC^frTM^nSf 2©1 

tt^tt -sit I uo~i45 A?ie£$ni>. ^©ag 
v^-yif9mt\tm. v r&WLm \zwm-rzrt-iTxnt) 

20 ^{£< L7t»^ttX^^>^©«"J^^<^0. t— 
/I— SP®^lStt3 0-6 0° fg2©J£t£ 
CD-7 1 - M&gd&l 0 9b©3E®^4 0nmg«X7f>^ 

sn. «ffccas3©»ttoy— M6«ki o 9c^bk 

[0 13 2] tit, ^l©H-tf>^5aa<i:'3t>H- 
X*g£Ttf i^TJPaSffi©***"? n MStt-^-r-S^fcE'&TC 
**K-K>^-T*. l)Da«JEE£7 0-1 2 0 

kVtL, 1 X 1 013/cm2CDh* — X»-effVi. ai2©}^ 
tf^frr^IJI 1 4 0-1 4 5 tlft5ffi«©^Mft 
30 jgS^ 1X1 016— 1X1 018/cm3<i:££-2>J;3t::t~&. 
^©.fcpfcLT. « 2 (B) 14 6-15 

OSt^TS. 

[0 13 3] fl/T, pft^JHTFT^MtSft 

^ag^s 104. 106 iz-mw.mii\*m<DmnM<D 

?Mti%1 5 6, 1 5 7 S;Mtl). I©i^fcI2 
©f^roitlHO. 14 2^-7X^tLTpI^ 

^i(£^Sl 0 5. 107. 1 0 811 ^3 6D:7*hV 
40 (PM3) Zm^TUi?* h©TX:7 1 5 1- 1 5 

3£^fiJtL£®£&ffiLT:fc<. ddT-^^Stl^^ 
M%1 5 6. 1 5 7liy#7> (B2H6) Srffl^fc-f 
t>K-yftfMt5. ^feS^l 5 6. 1 5 7© 
pSJ£tt-rr-5Tf$^7ciit©»Ste. 2 x 1 020- 2 x 
1 02\/cn3£tiZ>J:v\Z-?2>. 

[0134] C©^iS^1 5 6. 1 5 7tenSi£tt 

i3©MS«il5 6a, 157a«l 
X 1 0 20— 1 X 1 0 21/cm3©«ftTnS!£Ttt-5--f -S^fcE 
50 %7E5iS£^<*.. ^4©^M^lM«c (A) 156b. 15 
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7b«ixi 0 17— 1 X 1 O20/cm3tf>igKTnl! : £tf 

jrr«*tt«7c«&**» »4©?««b* (b> i 5 

6 c, 1 5 7 c 1 X 1 0 16- 5 X 1 0 18/cm3(DSKt 

S^*E»««1 5 6 b, 156c, 157b, 157 
cOpSJSft^-rs^JfiftTC*^*** 1 x 1 019/cm 
3a±t3i*J:3CU »3©TK*I«15 6a, 1 
5 7atC:fe^Tte> pfflSrf*#-rs^F*E«l7C*0»fiE* 
1. 5*^ 3«£&*±'5fc-rS£fcK:J: 0, 

(B) 156 c, 157ctt-Wl2^f-/^M 
^tf^^til 40Sfcttl 4 2 fc— aW**fcoT# 

[0135] ^<£>^, a 1 2 (A) fc*"T <k 5 \Z. if— 

h««*ckrxy-hifij«±3&^6*i©JinB<6»ii)ii 5 

8S»l«t5. «10»IBieWII»4Wb3**il* aft* 

1158 »4jis«i6i»*»»*^»«T*. * i v>mmm 

M 1 5 8 ORf 10 0-20 Oninit^o ilCT, 
ttYb&SM*&fll^**^fctt* ^5X7CVDSTTE 
OSi02i*ii'&U RjSffi*4 0Pa, 0 
0 — 4 0 O'Cib* iBSS ( 1 3. 5 6MHz) Mil^M 
0. 5-0. 8W/cm2Ttt«S-arTJgfiK-rsc:t^"C€r 

CVDSTS iH4, N20, N H3fr &f£8!£*l*BKI: 
&fb£JMK, SfcttS i H4, N20*>Sf£«£n£»{fc 

KBE*2 0-2 0 OPa, S«*&£ 3 0 0 - 4 0 0 tfc 
U (6 0MHz) l^fSO. 1-1. 0W/cm2T 

Mf&-r2>Z.Zi'tfiT~%Z>o S i H4, N20, H2*> 

gftSSI^^^^^X^CVDffiTS i H4, NH3 
[0 13 6] f LT, 

KyHif-TWr-M (RTAS) SrSffl-T* £ £ 
d*-e#*. U-1f7z-;WitLT, ♦waitlist 
*#ft*ffl^Tfe«k^. »7--;PffiTtt»*»K3&«i 
ppmKT, Sf^KliO. l p pmHT©a**ia 
4<T4 0 0 — 7 0 Ot:, ft^ttKttS 0 0-6 0 0<CT 

[0 13 7] gttft©iii:«^T, *B»;tfxe«fl: 
3- 1 0 0 %<Z>*Ig£<&tf#?BM4 , T, 3 0 0- 
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4 5 0DT1-1 2ttlH0|l!taB£fTfr>. 
**C±0***»#IK;»* 1 016-1 0 18/cm3CO^ 

sffotfcfiK ^-rn^bxfc, a 

<£¥*S#:Ji 1 0 4-1 0 8 ^cO^Pfi^** 1 016/cm3Bl 
TttS^t^SSK. 

O^H^ftOO. 0 1-0. 1 XiKO**S#4tn 

io 

[0 13 8] 2 ®*M«li 

Ml 5 9*1. 0 — 1. 5 Mm<Bff SKJgJfcT £>• 

IM a H75F, BCB K>7y^nyf» 

[0 13 9] £<Dcfc5K, S2<DBra«6»^*=fiT«*eigr 

#»0«WMtiLTttitSfc^T, **J£#J£><£5 
fc, miC0Sra«eSMl 5 8«hbTMtfcS{k^ 

[0 14 0] %r<D'&. W,4<D7*h~?Xi7 (PM4) * 

-T£o Xyf >^Xt:CF4, 02, H e CO 

1 5 9££-fx^>^L, j^TX^?^ 
#X£CF4, 02 1 LT* 1 OiMttftK 1 5 8 *Xy 

fe^fC, X7f>^X^CHF3M0^Tl3(D 
j&ftOif—blb&Etl 0 gcSxy^l^-TSCiKiJ: 

[0 14 1] ^LT, WttO^JWRSX^y^tt^* 
40 £**iiT»J«U m5<D7*h~?X? (PUS) \Z& 

TV— X«l 6 0-1 6 4<b FK>« 165-168 

*^^"r^>o i$n i 6 9 f4 h u-r >mt—f&\zj&f£ 
$n^»o n^mffii 7 i ttB<oa*ic»jR-r^Bi««ffi 

TiR*5 0-1 5 0nB(DSST«jaU 

^tn>^^h^Ml, fOT i K±fcS^3iTT;u^ 
-^7A (A 1 ) * 3 0 0 — 4 0 0nm<£>J¥£TJ£/S 1 
50 2 (B) K£>^T 1 6 0 a- 1 6 9 atSt) U £ 
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\z*:<D±\zmwmnm: : £ 8 o ~ 1 2 omvmz-cmis. 

(012 (B) i:i5UT16 0b~16 9bTSt) b 

f c . imiieitm^ >i"yi±m<tw&i-s& u n 

203— ZnO) . WHkMft (ZnO) t>aLfc»»-C* 

K7A (Ga) £SMlDU;fcflMfcffi» (ZnO:Ga) 

[0142] C5bT5tSc<07*hV7.^tJ;D, f^ — 
©*«±K. ^E&|HlgS©TFTi:H*gi5»li*TFTt 

SlOpft^;l'iTFT2 0 0, IlCnfY^JH 
TFT201, I2Opfl-*JHTFT2 0 2, ft2 
Onft^HTFT2 0 3, Pi 31 SB CI team T F T 2 
0 4, fiMI2 0 5 4«»d6SftTH5. 

[0 14 3] B»B8KO*l©pft*;H!TFT2 0 
OCtt, fg2©^-/1-iM*£WT3^SJl7!^--hm 
g2 2 0tLTOlMfb. 1 0 4 

r^;U^fi£ffl^2 0 6. V-^fi«ifcBI«K>iSli 
£bT«llTS!S3©:*tt«««2 0 7 a. y- h«« 
2 2 0 iafi^fel^LDDS^^JK^i" 5^4©7Flt^ 
ft* (A) 2 0 7 b. — SB^y- hmS2 2 OtSftS 
LDDfti££^J&^5ft4©^M*&ft*£ (B) 2 0 7 c 

[0 14 4] Sl©nft^HTFT2 0 1 Ktt. ft 
2©^-/1-^ ; i*£*T&^*JI#y-h®!2 2 It 
bT©««l*#b. 1 0 5IC^**JWIM* 

Ii2 0 8, V-X*«*fcttHK>»liUTW6 
f 5ft 1 2 0 9 a, y- hm® 221tl 

ftf,a^LDDS^^Mtl.f 2 0^»S« (A) 
2 0 9 b, — fB#«y— h9M2 2 1 tl&5LDD®« 
&M&?Z>&2<DTm®im® (B) 2 0 9 c$tt5i 
fitSot^S. ft^M2~7/iml:JtLT, ft2 
(D^Wfoffi£ (B) 2 0 9 c hUS 221 tMfc 

•5gB#©:g£«0. 1~0. 3 umtTZ. mlf5fi£te 
y— h«&2 2 i corns a— S6CD^*A^ft!lffll-r 

•5. n^*;l/liTFTK::fel^TC:©ck5&bDDftJ£ 
&Ml$.?2>Z\t\Z&Q, HH>**ifi»C*4t*K 
bf. *7h + tU7©584SI»t?, TFT 

[0 14 5] ^S)I5}g&CDft2©p^*;HiTFT2 0 

t-fi2 2 2tLT©iMfL. &tfifl=110 6 
\Z^Y*)l>]&f8.mig.2 1 0, V-^iS«ifc«HK> 

mi$.£i>T®mT2>m3<o*mvom®.2 1 1 a, y-h 

fi2 2 2 tl^eia^LDD®«ff£t^4©^ 
WtoffiS. (A) 2 11b. — gB*<y-hm«2 2 2tl 
^•5 L D DS^E^f ^t^S 4 0>FMtlt« (B) 2 1 
1 c^ft^iStftoTUS. 
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[0 14 6] Wmm&Vm 2©nftWiTFT 2 0 
3Kte, g 2 CDf-A-ftt^ ft^Stl hf 
I2 2 3 ctT©Ii$fL. &Vi¥mfom 1 0 7 
t^MS«2 12, V— Xft*££fc« H K >ft*K 
tltlit^f 1 ©^FM1!5ft*£ 2 13a. f— Y%M 
2 2 3 £fi&£&^bDDft^£^j£t5ft2©^i(SE#; 
ft« (A) 2 13b. hftff 2 2 3 <hS&5 

L D DH^^f 2 ©^MtM (B) 2 13c 

Stt^iifit^^T^S. S2©nft^l'STFT 
10 2 0 1 tBUfcJB 2 OTM«fi« (B) 2 1 3 c «ty- 
hfS2 2 3il&5^©*^B0. 1-0. 3 /im 

[0147] mshmmtisy hb^x^mss. 

2>V>7>) >{f®&U£-T?&f$.-2tl2>. 012 (B) T 
BCn^Sfriit5TFT*-»©V-^ • Kb-OFiJI 

r>©y— hm*t£tswc->>yi/y- hw^itx-^ 
bfc#. «&©y- hmasr— • hh>w 

20 [0 14 8] IfTFT2 0 4l:lt I2©f-/^-f 
tt*=rr*i*«JBa t y-h*B2 2 4<hbT©«lilg£1lr 
b, &#¥3I#J1 1 0 8 \Z?\*)VWtfLm.l$,2 14 a, 
2 14b, V-X«*3^ttFU<>«*fcbT**6T 
•5ft 1 <D^®M&M 2 15a, 217, f— bW,m 2 2 
4 tmfee./«t^LDD®«Sr}g^f 3ft 2 ©^JSfii&ft* 
(A) 2 15b. — «j&»y— 2 2 4 tlftSL D 

DSi^Mt5S2©^«tlfii (B) 215c^f 
TSSIjSt&oT^S. &2 0^m®>WL& (B) 2 15 
b*ty-HS2 2 4 tI&5a»O*SI4 0. 1~ 

30 0. 3 ymtt5. ^l©^F*t«lSS2 17*^ 

ffiffiU, ft2©^F»Ei»S« (A) 2 1 9 b . ft 2 ©^M 

«!lft« (B) 2 19a. ^mM&st^-rs^fM^Tc*^ 

tt^nTH&^Si2 1 8 £WT -5 ft 3 

<h, 1 2 ©f -A-f tt iilS^ S^rftS tl5 
^SiH^2 2 5ri^&it$»JW£fi£2*XT^5. 

[0149] hi 8 \twm&v>te&— mmfttt-?±M 
i'pc^tA- a' mmwm 1 2 (b) tc^ 

-rB^SB©W®0fc2tJ&LT^-i><> @$TFT204 

40 «, y- hnm 224 tteiissnTu&ny— hg&gtBi 
tt^©att¥^stc^oT^LTy-hse^sr*fe 

Tt>5. HSttLT^fr^**. ^«¥^H«Ctt. 01 
2 (B) T-tftBJbfcV-X«*£, HU-f>fR«, LDD 
^AiJgfiS^nTViS. iifc, 2 3 0«V-7.SH^1 6 
4 tV— XftJgc2 1 5 a <h©n>^^ hg?. 2 3 1 HI 
Pg«gl 69i KK>S12 1 7 t©zi>^^ h§6-C 
£5. «&^»2 0 5tt, i$TFT2 04©HH> 

m^2 1 7fr%mttz*M&mt>?-hiimm:*'frv 

50 T§iEI2 2 5 7Jtfifr-5ft*rej§5f&£nT^5. £© 
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mfiL\z&\,*T¥m&m 2 1 sen, 

[0 15 0] K±^«*C**tt, B#TFT*«tr«K» 

Htt^B*-r*tt«»c«i;Tftia»*«ij56'r* t f to 

h «« « » JS?" * £ i C «k 0 L D D « 

«t«LDD««t»*-r»i«ic. «flt£&«tf-rsstt 

[0 15 1] T^^-f ^hU^Xll©«a*3R*«0 
*§£\ SlOpft*MTFT2 0 0 ^1Onft 
MITFT2 0 1 S'? M^vX 

SCOKJE^*. 012 (B) Tttcn&OEIKSrD^y 

2 0 1 0fl^ O^MttMK (B) 2 0 9 ctt*yh + t 

;gae>, »fp*ft«<fcs**fc»K:, 016 (a) t^-t 

1TFT 2 8 0 ^$l^nft^HTFT2 8 1T1 
«UTt)SK lOTFTH — *f©V— * • HH> 

St'fS. SlOpft*;HTFT2 8 0l:lt fttt 
ll*ICftMMSi2 3 6 a, 2 3 6 b. V- 

238 a, 239 a, 240 a, LDD««£&£fg4 
®^>6*<R* (A) 2 3 8 b, 2 3 9 b, 2 4 0 bRtf 
y-hM2 3 7 t-»*lftDLDD««i&**4 
O^F*B*MK« (B) 238c, 239c, 2 4 0 c £W 
L&lfciBi&oT^*. Il©nft^iTFT2 8 

1 Ktt, *tt*#*»K:9 1 ^*^»rt««2 4 1 a, 2 

4ib, y-x^fcttK^-oM^iUTaiBrsai 

<0^*eft«fltt 2 4 3 a , 2 4 4 a, 2 4 5 aiLDDS 
«i:a-6}B2©^»6««« (A) 2 4 3 b, 2 4 4 b, 

2 4 5 bRtfy-h««2 4 2 £-SB#Sfc 0 L DDfi 
at4*8 2 0^««lfi8 (B) 243c, 244c, 
2 4 5 c^lt^. ^t^M«3-7Mmi:l 

g£te0. 1—0. 3/zmd:t5o 
[0 15 2] $fc, T^n^X-f ^^T*«^-r^-y->7 p 

TFT 2 0 2 <h!g2(7)n5 1 -\**;H!TFT2 0 3 ftilJB 

*tJKi:fi*7*Sit»fP^S«$n*©"C, B16 (B) 
cfc -5 \Z C OlHlKOT F T £fg 2 tf) p ^ ^ *;H*T 
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FT 2 8 2 tg2C0nft^STFT 2 8 3TMI 
Tfcfi^p uO$2©p?ir*JHTFT2 8 2lt - 

FT2 8 2CH S«¥S#:®tr5 1 ^^;^^^2 4 
6 a, 2 4 6 b, 2 4 6 c V-7tfcttHH>fi«t 
bTffitBT ; 5m30^F^®^2 4 9 a, 2 5 0 a, 2 
5 la, 2 5 2 a, LDDl8i:6§i4^aiia 

10 (A) 2 4 9 b, 2 5 0 b, 251b, 2 5 2 bjfctfy 
- hSS 2 4 7 £— 0 LDDlB^ftSS 4 CD 
^F*Eftfi« (B) 249c, 250c, 251c, 25 
2cStLftIIt4ot^«. i2CDnft*MT 
FT2 8 3dl *tt4s*#Jl^^*;HBJBK««2 5 
3a, 2 5 3 b, V-XSfcttKW>««iLTfiMi 
nSl<0^>EHlfB82 5 5a, 256a, 2 5 7 a^: 
LDDS8t4l)S2WjSEM8 (A) 2 5 5 b, 2 
5 6 b, 2 5 7 bRtfy-hM2 5 4 i-»*si&0 
LDD«*t&5*2©3F«»S* (B) 2 5 5 c, 2 

20 5 6 c, 2 5 7 cS#l/TW, ft*^ftB3-7/z 
milt, y-MiilMLDDjWtCft^ft 
;£f3]c2g£te0. 1-0. 3/imm o 
[0 15 3] TFT^y-hfSOfilfilc^y^^y- 

u-f >raKigtffc^;i/^y- mbs lasso 
tTR»#a!©«»**«it *fp«-rs c tan?**. 

[0 154] [*««7]*Jfi«6Ttty-h«S©»» 
30 l:W*Tafti:©ij|»tt*t#»Sffl^««l*Sl/fc. 

£4 0 0-7 0 0 < COi7--;HCckt>TftttftSt5 

raHS*«-r * z. ttfi-e&u < &*. 

[0 15 5] #JAkf, ■*«S*WGAOi^ 4 8 0 

hffiSi 6 4 o v-x^«$ n, xg 

A<Dm&\Z\t7 6 8*©y-HB»t 1 0 2 4*07- 

xss«^n§. **««©HffiiJ"-f x»4. i 3-r 

>^7X<7)i^gOg$tt3 4 Ommt^O, 1 
8-f >f^7X^i:«4 6 0mmi^ o #^J609 

-hE8*Al^ffl (Cu) &£©<6»R»mtt*mT 
50 ^fi£t^Mt:o^T0 1 3 iffl^TRflt*. 
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[o i 5 6] s-r. mmme tmmzi,Tm i o (a) 
~@i i (o \z^-?T.m$:?to* -^uxmrnmcDpim 

m (RTAS) zmm-TzzttfT-gz. m7--)i>& 

TttB!*««*»l P pm«T. »^L<tiO. 1 p pm 
J^Tro^^HSi.*-^ 400~700t:> ft^i&tcte 5 

0 0~6 0 O'CTfT^feOT&O. **JSWC«5 0 0 

[0157] z.<D$mwz&\,*x, w,2<oj—n—m^ 

£ WT^S^JI 1 4 0 ~ 1 4 5 te^iS €> 5 ~ 8 OnmcD 

mzx&nm co i7 2a~i7 2f*«sn^.. 
{t^>^)Uifim^tn>. ssfr. 3~ioo%©** 

£"£tff?BM+T. 3 0 0~4 5 0ttl~ 1 2PfR8<D 
*3t£ffl^-5) £?rr>Tfc&^ (013 (A) ) . 

to 1 5 8] «tt<fcij.fctf**fl:*a3®», y-nse 

Ti$0. l~2a*%^tfAlK${£*Six^mMib 

t&bcbats (H*-a-r) . (&Jgia^m^«2 0 0 

~4 0 Onm (Hf$L<(i2 5 0~3 5 Onm) Of^Tf 
•>f>yiIl/T, y-Ml 7 3, 1 7 45Mt 

-r-s^ast 1 7 5 es^ss^A i s± 

■s. g 1 e>mm%mm 1 7 6 6 tw«»cbr« 

(013 (B) ) . 
[0 15 9] **«6ira*tbTW»ia»* 
tt»3&»6ric*»2©)ilHlft««l 5 9. y-7il6 0 
~ 1 6 4 . HH >H 1 6 5-1 6 8, gfti 1 6 
9, 1 7 1 5fSLT7^f-f ^VhU^Xlt^ 
S-tt-5 £-5. 014 (A) , (B) ttd©tttt 

CD±®0£^U 014 (A) tf)B-B'$fE:feJ;tf0 
14 (B) OC-C'iBttBl 3 (C) »B-B'*3«t 
tfC-C »C*NSbT<^-5. 014 (A) . (B) X\Z 
y- fg 1 ©HiU!*fe»l8l. « 2 

tRL-TSbTt***. »tt*»#H 0 4, 1 0 5. 

1 0 8©0S3ntir»&trV/-^*j:tfKH >&mtz 
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7-7816 0. 1 6 1. 1 64tHK>8l65, 

16 6, sz/S*«@i 6 9*in>^i7 hjjN-;u$-^rb 

TtMUl/T^S. Sfc, 014 (A) (»D-D'®rS*3 
«fctf0 14 (B) CE-E'|iI501 5 (A) £ 

(B) ic-en-en^-r. y-hsii 7 3\t^-hmm2 
2ot, ifcy- n 1 7 4 ay- mi 2 2 5 titt 

f^il 0 4, 1 0 8<D9VM-cmU2>£-Z>\zWf8.2 
[0 16 0] [«W8]*«{S]6T^Sbfc7i'T-f^ 

t57i/f-f yv h u d7xa«cof^sa*s^^^T0 1 

20 7 SfflV»TR5t5. 

[0161] Ti?y L +y?bv?7.mmt$iMm6tm 
mzftmrz. 017 (a) t«, v-xEitFH 

>Eat2>Mttl<D*Jllt& Jl/t y^S^^ifftTf 
fiTT-So t s H>82 564{fliLTu©iM017 
(B) T'Mm\zm.WT2>t. TiI2 5 6 aS50~l 

■5. f©TiI2 5 6 a±ClfcTAli2 5 6 b^3 
0 0~4 0 0nm<£>J¥£TJ£/£U $^CTiK2 5 6 c 
30 SifcteSfcy* > (T i N) W£ 1 0 0 ~ 2 0 OnmOJP 
S-e»jSl/T3JMIiSfr<5. jgi?H2gmBi££ 
m\ZMl&L. y* KT7.^SrfflVifc/1^-— >y^S*3 
J;^x-y^>y«!lS{Cj;0H^«^2 5 7*»*t*. 
BJ*®«2 5 7«. £tttf|&ttttfr&J$SjS2 0JIMJg 

FT2 04©HK>82 56 tS&^gBtf&K: 

[0 1 6 2] 01 7 (o T-«sisofcm2<oer B i«ei»a 

40 ^>yjag*LTBi3f§SS2 5 8£Jgf£Lfc». fW 
>82 5 9£H5SHIffi2 5 8£3>37/7 b*-;i/£tf-;* 
riC»tt«*»dEUfc«in?**. KH >^2 5 911 

017 (D) X-^n-t J: pl:Ti!2 5 9 a$50~15 
0n«©JP;*T#SfcU *tt**#I©V-X*fcttHU 
-f>*«*»J«r 3 >^^N*»J*b. * 
©Til2 5 9 a ±CS*aTA 112 5 9 b43 0 0~ 
4 0 0nm(Dj*$T}gfiKLT^tt-5. i!<E>#tfi£t;:-r-5 <h. 
Mflg2 5 8 « K l"f >i2gS 2 5 9^®^t5T ii 
2 5 9 a<0*£gEM-TSCli:»C^-5„ -?-<7>*Sm. i§9J*S 

so a i ti>mmmi,E:&?2>e>£mmizffi±x' 
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[0163] mw&mm<Dwm\*, m\t<i>voi* u 

n203) +WH£<1 >W AgKbXX£& (I n203— S 

no2; i to) a xny fm^n&mmmtz t*£ 

(I n203— ZnO) £/8^TfcAV>. IftOx 
tfA»<bB»**tt*«¥»ttlC»l. ITOCttLT 10 
»5fe«tttCb«nT^<5©1f. 02 4 (A) . (B) © 
ftSfifcK&^T H l"f >IB^ 2 5 6 ©agST, A1I25 

6 bi>mmnm2 5 7 turner m&iR^-r^>zii^: 

B&lhT?**. RJ*K. SMkMSB (ZnO) fe»Lfc#fi. 
jtfUtfA (Ga) £jfe!ral</fcSHfcffig) (ZnO:Ga) 

coi64] mmmex^KMm^mm^mm^^m 

K.fcOfeSJLfc**, £ hXZl&V)-? * h^X^OiliD 20 

<■&«■ 6 tst) t-. mmm<nmiki$immm\zzifc.vtzT ? 

[0 16 5] [*«^]**«0m4*afi«6TflsBU 

19 (A) CiSTi^C 012 (B) ©«16©7 , *7 t 
-f^h'JfXlfilCS^- tJ-j5>Ssfc<5X^— tf"£ 30 

J: 5 !SX^-^C!)^l:i)eilSH*s, MAH JSR 
V 'J — >t-y>ftftl 5 0-2 0 OIC-CJa^LTgE 

jgtttft -sister -at. «rS]fi!i©s«*-&^-e-rci-ir 

2~5(/raiL, ¥i$¥S£5~7 //m. ^¥g<hi£ 
g&©¥g<fc©lt£ 1**1 . 5i:-r-5. d©t#<|ilffi©^ 

-/t-^«±i 5° etTt-rs. 

[0 16 6] X"*- tf©iEffte£*C*fe5£-f*Xfcm^ 
**. ifSL<H 019 (A) T-Stipi:, ®^S5tc 
*3ViTttBi^SSl 6 9©3>^ hg&2 3 1 tliat 50 
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^©gB#£S'5£3Ktt#X^— *t4 0 GtWf&T&t 

3>^i? hg&2 3 1 KX"*— 9-ffi©8Jlfi£3&»r*J&-T? 
S*tX^— 9-4 0 6*)gfiE-rsc:iTX'«'X^'J^--> 
a >&<J££B&±-r*> Sfc, SB1)IhJI8©T 
FTiCtiX^- tJ-4 0 5 a~4 0 5 e SWU* 
< 0 £©X^— !mKftl3»«©£ffiK:*oT»J58cUT 
t>AV>U 01 9 TwTA 3 CV-7i*±tf K H > 

[0 16 7] -^©&, IHftBU 0 7 SJgriEf*. S^fK 
a***^<JDBBl^F*tK:tt#U-f 5 l*«fl&*ffl-5. ISftM 

#LT7hr>^£*l&t->»£;{*2 #m^Ti&5i5t 

405a~405 e(:<fct)9fHi^TFTS«at« 

|S]^4 0 7 ^^tC^fiKLT^e, 0 4 0 

5 a~4 0 5 e&mf&Ltzffif&}iLX$>Bkt<K 
[0 16 8] #tilM0#l3l&!K4 0 1 C«, &MR4 0 
2, ^BJ^m«4 0 3*5<£tfSEfra4 0 4£jgJ&-?--5«. 
S«4 0 2HTiI, Cri. A 1 1 5 0 ~ 

3 0 Onm©J? ^LT, H*gB£:lgK)[H]8§ 

->-JI/#J4 0 8 -tTiAO ->-;U^J4 0 8tCt47 
^7- (0^-ttrT) digASftT^T. d©7^7-<h 
X^-^4 0 6, 4 0 5 a~4 0 5 e (Cfc-pTi^— ^FbI 
H£#^T2#cDS«#ii5 9&;b-t3:eft-5. ^©&. Pa 
**OIBK«Ea#»4 0 9 SiiAtl.. tt&tmcttgt 

CLT019 (B) \Zjfi-r7t7 9-JZf-VhV2ZMm3, 

[0 16 9] 02 OteCWip&T^-l'^VhU^X 

1t:teJ;tfi'-JU&©4iBB#£*T±S0T-;&£ < , *SS 
{flJ6f^fc^7Xlfil 0 1 ±(Ciii^g66 0 4 ©J^i2 
KJM&lslBSi: LT^StfllliB 6 0 5 <bH&«^iK 
I6@K6 0 6^ttanT^S. S^C, fOfiSCPU 

^/^u^a:©[i^ffi3i[H]K6 o 7 fc#ini$nT^iTfc 

fLT, Ctl^,©S»ilHlK«g^ffiS6 0 3tC«fc 
•3T^g5At±iX7^6 0 2 t&MZt\T^Z>« @^§56 
0 4Ttt*Se^ffi»lHlK6 0 5 Z>¥-bm 
^6 0 8<h@i&{g^Sli!JlHlK6 0 6^e.Mffi-T^V- 
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[oi7 0] mi 9\z&^Tmm^&^Tm-ftztzvt 

X^—tf4 0 6te, "T-<T^H^^*fLT^^Tt>^^^ 
0 2 OTStii^ hU ^*WKlE#ILfcBi*0> 

iooxtn^t^ftt?*^. bbbbsbk: 

S-4 0 5 a- 4 0 5 e ^OiI$:g5 ck 10 

«0&«K*:bi*T»ttTfc£^. H2 0TttB»lslK 
ffifcKtt*X^--1*-G>E«£6 10-6 1 2T^to * 
IT, 0 2 0 ^ty-WI 6 19H S« 1 0 1 ±<DM 

$356 0 4*ir;**«*K»iaK6 o 5, huhbjhk 

HllBin 6 0 6, *-<&ffi<&A^ffl3lElB 6 0 7 <DftMX$> 
[0 17 1] Z.<D&ot£T!?T4 Zf^hVPXmm&ig; 

«*ioidtSH2 loftaaeffl^TRWts. 02 

K6 0 5t, H«fg#IKIbiHJB6 0 6 i*<0ffi©«*M!l 
i@86 0 7tT*«Sn-5. H3RS5 6 0 4fC«®^T 

FT2 0 4ifia$ei2 0 5*«Rtt6n, ia*8B<Djasa 
fc«ivt6n*K»iaKttCMosigB***fcbT«j« 

Snx^*. j£SE«#B»@B6 0 5 fcH»{f ^Bf&lU 
R6 0 6»SI1 ^n*fty-h« (y-h««t*« 
LT»J«*ttT^*»&ttBl 2 (B) 02 2 41:^ 

-r&) tv-^si 6 4**h*sk6 o 4\zmtEV, mm 

TFT2 0 4l:SlKlTV^, 7l/+'>^^U 30 

>hESMR (Flexible Printed Circuit : F P C) 6 1 
3 7W1>g&A#5S^6 0 2K»«LT^THfft«^te£«: 
XJl-?2><D\zm^2>* FPC6 13fiiSfflg6 14(: 
ioT»ll:SfSnt^-5, -£-LTi£«E«6 0 3T 
*n^n<BB»BBK:»JttLT^*. £fc, #faS*£4 

[0 17 2] £<D±3fcm<&«ft*SS«tt» 
6-8 T^LfcZ^TV h U^XSS^^TM 

flfl 8 T^t7 ^f>f^fij^ JS & £339 

[0 17 3] Ri«10]H2 2tt*t«6-8TSl/ 
fzTtTj b U **B*©BB«J«0>— «T* 0, 

y-rhU^xaSW*, H««*K»0BS6 0 6. £ 
Sfi^BtblilB (A) (B) 6 0 5, I$SP6 0 4^:f 
LTV^. ft, *Effl«*fc#^TEbfcBftBtt£: 
tt. ©«tfI^|g»[sJB6 0 6, «£iraBBBK6 0 5 50 
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[0 17 4] MttWHiDBe 0 611 y7M/yX 
^{hJS§5 Ola, WOli/yfm&S 0 2 a, Ay7 7 
[BlSS5 0 3 a, if>7 r U>4? r lHlK5 0 4£flM.Tlr>S. 

££ft9BMBB (A) (B) 6 0 5te, ->7h 
V*JX#m&S 0 1 b, l"OV*s7&&&5 0 2 b, /I 
^77085 0 3 bSBATVi*. 

[0175] i/7 hU^*i*B»5 0 1 a, 501bte 
iit£*5-16V (ftJWCttlOV) d 
(DElB&^-rsCMOSlsIBfiOTFTtt, 012 

(B) Oll(Opm;HTFT2 0 0igl©nf 
t*MTFT2 0 1TMtS, *W4, 016 

(A) TStS 1 O p ? t **ST F T 2 8 0 t» 1 <D 
nf t*;HTFT 2 8 1 t^UTfe^K Sfc, U 
^;k>7?0B5O2a, 5 0 2 b y 7 7 SIB 5 0 
3 a, 5 0 3 bttffi»«ffi*U 4- 1 6 ViiSKfcfc© 
TBI 6 (A) T/Tt J: ^ /cC t;^^- h O T F Tiii 

[0 17 6] U->^U>^BB5 0 4»7t0^7 
^SfifcD. S»lff*14-16VT*5^ 
SESfcR«bTB»*n5±, ^7iSl^iS^tS 
&Eifi9>*1tV>* mi2 (B) T^T^2CDp^^^;i/ 
iTFT2 0 2 t!20nft^HTFT2 0 3Tf 

{Sj*$*<bfc»^Hl 6 (B) T^T3l2c7)p^*;i/ 
1TFT2 8 2 t»2©nft^iTFT2 8 3tf 

[0 17 7] B*B»BBBEAtl 4-16VT 

ft«»B*fl2OBA)^6*>^ , J>yHBJ:0'b 
*6lc*7«««tftBf *Ci3WB*Sn, 012 

(B) T*f B*TFT 2 0 4©i5C7;W- M 

[0 17 8] M. *^B0g0«|j£tt, 
IfcIlMoTT F T SfPB-T ^ - £ \Z ct o T*»K: 

*©BK:t)«*#i!IBB, D/An 
>K~9* rttlEBB. *^7>7 P 0B, SSO^U 
BB*!KffflaBMft£OA*aSBB. *6^l»l 

;«8KttH— *«±KB*»£*©B»Btt£* 
$ir¥»f£Sg* «Atf«#tt»l§lB*5cfc^B*«** 
MUft:KBSSBB€ltBr« - 

[0 17 9] [%B0!ll 1]**WIW, 
TffB©Bft«bfc7^y-f h U ^XSfi^ffl^T 
Xl/^ hD;i/^^^/ir>X (EL :Electro Luminescen 

ce) tt®&m^tzmftjftM<Dm^rt*)i («t, els 
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(A) «*^BJS-ffl^/tEL^*/t^.;K7)±®0-Cafe 
5„ @2 4 (A) £*>^T, 10\*&fc. 1 1 (ill 
g&, 1 2«V-XffliJffif&E&, 1 3«y-h<BSffiftlHl8S 
T-ftO, -en^tiro^idlHiSS^iB^ 1 4~1 6£*1TF 

[0 18 0] 132 3 (B) «02 3 (A) ©A-A'»f 
B^rSTST-ftO, ££>i^'>&< <h*>H5i?SfLt, 
L<«iE»IIl&RtfBi^±K*rft«8 OSraStt*. *f 
[o|«8 0«->-;M#l 9TTFTtELI«flc§nT 

ff\-M t. F P C 1 7 ©±®SOTS«i*lh?BJ 8 1 T*3B$rr 

**jg£-r*. isfitsis nt&mms%. x#*->8jsg. 

[0 18 1] Z.<D£.olZ, ~>—)UM 1 9 KiOT^f 
?"7MJ^XS«1 0<h*fftS1£8 0 <h#li!iD£rfr£*l 

^rll 8 3rt^*£*l-5>. dCD^t*?PJ8 3te*fp5]«8 0 £|g 20 
S-r-S^fc^fc-B-^. 3fc$«PJ8 3tePVC (#Uf 

-wn^^p) > x#*->®ji^ mmmm* pvb 

fc<i:iiai^ffi^T^5©T'iSl^. EL 

3 >R8 2£^J$L. 3feJ»»J 8 3(C"^£tl*7 

[0 18 2] *f|S]«8 0 ~>j7A 
Jg, XrVl/^S. FRP (Fiberglass-Reinforced PI 
astics) PVF (tf'J b'xJl/7;P^5'f H) 7 >< )V 
A. ^-^-f^A (xi#>tt»^p° a «) . #'JI 
JUA. 7? ij;P7^;UAS:;fcte7^U;MS& 

A?§£ P V F 7 JPA^ V-f 7 — 74 )\>L.-Z&i?vtzm~& 

wan-rn*. 40 

[0 18 3] 02 3 (B) Ki:fc^Tai£l 0. T 

■V ^;^T FTt p^TrZ-frMT F T C 
MOSHJ?§£0*LT^*. ) 2 2RtfBI?flgBfflTFT 
2 3 ({lb. ::TI4EL*^0«jltS*(IPTSTF 
T)t*tt0^LT^*. ) * { ff£^nXl^. Ctl5)C5T 
FTOrt^lCn^^^^TFTtCtttt*-^ h^V U7 
>«8fE®ttT-f>. Vth->7 hW7^7 
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[0 18 4] tfiJAtf, f^lfjlHlSSfflTFT 2 2tL. 01 
2 (b) l:ifpft^HTFT2 0 0, 2 0 2 <h n 
ft^STFT 2 0 1 . 2 0 3 Sffl^nttftU. £ 
tc, pj^SBfflTFT 2 3 tCteS 1 2 (B) K^-TiSPitT 

ft 2 o 4*fce-tntra*«:*iB**r-r*p? i +*Ji' 

ITFT*ffll/m«AK 
[0 1 8 5] m 1 2 (B) £fc«0 1 3 (B) ©tfcffiO 

IWR (fSfti) 2 6$»{JU *©±K:MSaWlTF 

>y^AiSftXXtOM (ITOtlftfn*) * 
ft ttRfls-r > V •> a iSKkMIS t ©ft:^* * A3 v»a n i 

^l/T, I*tl2 7^Lfce. 
2 8£JgJifcU I^fi 2 7 ±KB8PgB£^Jjfc-r*. 
[0 18 6] ^1C. EL12 9£^fiTr*. EL12 9 

tt4i»©EL«» (je?u£aji> jejune, &?tm* 

[0 18 7] EL«iL-T-SJSaiEf-J:0^^: 

«afr*3&»tt4i»©stB*ffl«r»nBA^. el 

#»Cttfi»^3R«»i»^HF3fi (*U7-^) 
[0 18 8] ELia->tH-7X^fflWlfS- 
fe. (CCM) t^^-^^;!/^-^^^) 

fc^^ft-s^^-rno^Srffl^Tfeftt^ ^jsfe. ¥ 

[0 18 9] ELl2 94«Lfc6, ^-©±1C^®3 
0 4Mt5. KS@3 0 iEL!2 9©^SlC#SE-r-5 

T, S^T-ELI2 9 ii!3 0 Sr^LT^fife-r* 
*V EL12 9$r^f§tt#HM-ejg^L. A^i?ftb7i 

ft*, ^mmx'it-^ji^r >rt—j5& (^57.^- 
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[0190] ft&. *mffi&mzmM 3 otvx. l i 

F (7siftiJfW) M<t A 1 (T^Sx^A) i©« 
**69l:HELS2 9±izm%t&~Cl 
nmJP©L i F (7 -y-fb'J ^£A) JR&JgfiKU -?-©±tC 
3 0 0nmJPO7^5zi^AM^^fiKf So £3 86, 4^31© 
l»*S«m?;&-5Mg Ag«&£ffl<^Tt>&^. -5-bti 
S30IJ31 TSSWMCiHTli 1 6 CSi^S 
SEi&l 6«»®3 0 Cf5r£©«lJBE£-^5;fc&© 
SMittt'<-Xh^3 2^ 
ITFPC1 7l;iUn5. FPC17iCHS6l: 10 

[0191] 31 t^Stlfc^tlC&^TiE® 3 0 £IE 

&i 6 ts««wiw»a.-r*fc«>K. np B ii&frft«2 6s 

3„ Jin6J4«MI61»gl2 6©Xy^>^ (H*«S 
ffln>^^ h*-*©*riEP*) tM2 8©X-y^> 
^ (ELJl^j£ii3©l8ng5©^fiScl!#) KJBjBfcLTfctt 
tf&t,*. *6&I8I2 8 £xy?->y-rsRfc. SPfl 

M2 6ST-gtl7f >^ttfc^». Cl©*§ 20 

jinie«R2 6 t&nt^ 8**rai;»]|g*m-c»ft 

tf. n>^^ h*-;l^D#tt£A#ft'b©£"r*i:ia« 

[0 19 2] iB«ll 6«->— U^H 9 tlfil 0 

£©BISI»lin (fiL*fifc»|8 ) £S 

otfpc 1 7 \zn.%mzmwiznz>. ft&, ::t-h 

IH^l 6 tOt^TiJiBJbfc^. ffiODlE^l 4. 1 5t>H 
&f::LT->-'J >y#l 9©T£ffioTF P C 1 7 fc« 

[0193] ccx'wmmoz zizmmtzmmmm&m 30 
2 4(c. ±mmm^m2 5 (a> ic, @g§@£i3 2 5 

(B) CttcT. 02 4 (A) KiS^T. M2 4 0 1± 

\zmn t>nrzx-( v^x/mr ft 2 4 0 2ttSM6#96 

©@12 (B) ©iS*TFT2 0 4 £ H bflfif 

ns. y^*y- matt* c fc^Rwe^oT 
FT^ii?"j$nfe*igi:^o. ^-^ssftM^fi^-rsc 

±©y- h*&££r?-?;i^y- MHiSTJfc&n. 
[0 1 9 4] £>t. ffiaifflTFT 2 4 0 3 l£0 1 2 40 
(B) T'*tnft^;HTFT2 0 l^ffl^TffiSt 

•5. Cl©<b£. M7f^fflTFT2 4 0 2fflKl/-f 

>^ 3 5 ttgan 3 6 o xm.rn.unm t f t ©y- h 

1S3 7lcmmpDt^$tlTt^. 3 8Ti^ 

ft-SBEUte, X<yf>yfflTFT2 4 0 2Oy-hl 
S3 9a. 3 9b£SSU$l;:«irf £>y- h&X&Z. 
[0 19 5] C©<i€r, liaifflTFT2 4 0 3^* 

%m(Dmmx$>^z\t\m^\zmmtm^w-D. mm. 

©sSt^-Cfc-SfcS!). £-<©S8St7&<o1tn. ^(CJ;-5^{t:-^ 50 



s. n.ffifflfflmTFTizir'-bnmt-'&tf 

£ft & L D D«iHc£lStt£ d tT'T FTC^t^SSf, 

[0 19 6] **JS^JT-«®SSt$!lfflIfflTFT2 4 

0 3^v>^;Uy-h«jgT'0^bT^S^ »£fc©T 
F T SitJiJKOft tffcv;i^y- h^igi LTfcftU. 

«!&©TFT£M^JKOfttfT*ftWl::^Y* 

z>±oizLtcmmt^x*>&^. z<D£otmmtmz 

[0 19 7] 0 2 5 (A) {C^TJ;-5^. fltttftf 

MTFT2 4 0 3©y- hm®3 7 <bft-5iS|gtt 2 4 
0 4TS^n5ffl«t, «St§iJ»fflTFT2 4 0 3 © h* 
U-f >*4 0 t«fti**LTlft4. d©«h£. 2 4 
0 4Tm^n^>®«T'Bn>f>WMJnS. C© 
3 >y>+r 2 4 0 4 temfftiHffilffl T F T 2 4 0 3©y— 

f*. ft*S, HU-f>« 4 0 (««(£) 2 

501 tcj&iasn. ^«D«ffi*»in*.6nrt»a. 

[0 19 8] X-fyf>^fflTFT2 4 0 2Rtf«iStfW 
»fflTFT2 4 0 3©±»Ctt»l/ty->^— >3>g|4 

[0 19 9] gift. 4 3»2E!tttQAV>ilH|gt-eft«H 

(EL5g^©Bta) -c&o, §aawTFT2 

^4 4a. 4 4btc<tD^fi£$tifcig 

L^iiLTV^i^^ R (*) . G (gb) . B (#) 

tS#tlEL#fii LTtt«#S#U V-**m£JB<r» 
-si. ft*fi9ft*>J-7-JS^<i:LT«, *'JA77i^ 
i/>f- 1/> (ppv) ^. 3i?u ifx;p*;uAy— ;p 

(PVK) #U7**l/>*«i:f**lf6n5. 
ft*, PPV^#^EL**ipfi:LT«^4rfj:^©fc©dt 

0iJx.« Th. Shenk.H. Becker, 0. Gel sen, E.KIug 
e, W. Kreuder, and H. Spreitzer, "Polymers for Light E 
milting Diodes" .Euro Display, Proceedings, 1999, p. 3 
3-37j ^ftmW- 1 0-9 2 5 7 6 ^ii«tCS2«Snfc«fc 

5ft«»sfflv»n«At». 
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[0 2 0 0] *#Wfc8ifcJi£LTH:. *6»C3B3ttT* 

•SfSftJg U 7 xr. U > fcf— >S= L < U 
^;P7x^l/>^fflVitltf^!^^ KiPfi 3 0 ~ 1 5 Onm 
($fSL<«4 0~1 0 Onm) tTtl«AV». fib, fit 

fg&JI, 

tTELI (5gftRtf*©fc*©**U7©&I!j£fT:fc 10 

[0 2 0 1] *^tJfi«-Ctt*3ttJi 4 50±CPEDOT 
(#>Jf*7i» SfcttPAn i (#iJ7=U» T 
&SiE?LaXS4 6Sr^ltfc«B*ifi©EL®<tbTli 
•5. tLT. jE7LffiAJ14 6©±Ctta9a**«fca* 20 

it&m+wtte* yv^K tmtw& tents® &m^z 

[0 2 0 2] iS4 7JTMSnt^.gT*EL^2 
4 0 5j5«^tl.. C^T^^ELff 2 4 0 5 30 

it. mmmm (mm) 43, fs#ji4 5. iE?LaAJi4 

6R«I4 7TMSnfc3>f>it^ftt. 026 

(a) cst±5i:i3iHii4 3\$wm<D&mzm£- 
[0203] tc5f, **«0ma. 1147011; 

2 ^I:f2;l-y>";-y3 >J^4 8 £&W"CV>2>. 312 
/tr/^-va >«4 8 £LTttffiflSJ£*Bt*fcttaSflS 
»fta*it3&«»SU^. £©§!$«:. MtELXft 40 

[0204] «±© «t 5 \z*m?swe> e l **?/i*;wi 

* U7ttAftl3l^*«t«|»fflTFTt**-r*. SEo 
ELSSA^M'fbns. 50 
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